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(54) TRAPPING AND RELEASING DEVICE OF DNA USING FLOW PASSAGE AND METHOD 
FOR TRAPPING AND RELEASING DNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive 
and simple principle capable of trapping a DNA or 
resembling materials selectively from flowing liquid 
containing proteins and various reagents, recovering or 
concentrating the DNA by using a simple mechanism 
formed on a chip, and releasing the trapped DNA by a 
simple operation for using it in a next treatment, and a 
device for the same. 

SOLUTION: By flowing liquid containing the DNA through 
a flow passage having parts with partially wide width and 
parts with partially narrow width by a pressure 
difference, and impressing an electric field in a reverse 
direction for flowing the DNA against the pressure 
difference flow, it becomes possible to trap the DNA 
selectively in the vicinity of the narrow width part. By 
adjusting the strength of electric field or pressure, 
flowing DNA's can be trapped one after another, and the 
recovery or concentration of the DNA can be realized. 
The trapped DNA is discharged at a time to an entrance 

side or exit side by strengthening or weakening either one of the electric field or pressure, and 
thereby easily released and recovered for using it in the next treatment. 
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(57) [Sffi] 

[BUS] ^s/^±«c»*Lfcttl|lftaMIKrffl^T. isKSS 
DNAOlHlilX, ^teDNAWBSSrmv ^fch^-y^ 




o ctucj: 19 dn ASr3®«W(c:ill*s»5v^»ittia(c h7 

a*-o#, DNA«>iHiiR^ai«3fts|t»-e#6. 
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[ » *F » # 0> « H 1 

[ n * m i ] 

»c B <£> f»(c , DNA*t>tt«Sf«:t)Oi»«o»^^t*ii5»*S:, JEE*j«fnc:J:3*ji:» 
#f-«t^^$rPlB#^iS?|fi1#^En*PU-C«£L, /z;$w^{kltv^^^^i£< K S 3* » # # 
^ tf> Ifr # & B# M tc »J fig ( h ^ y ? ) ^ot^ICjfct, m>R'£tzteJ£t}<D±Z£ 

& h 7 ^^^f+^blif I: J: o — £. h 7 v ? L fc. ^ i£ # T- Sr it t>* l£ &> £ ^ (i 

[ mxm 2 ] 10 

K a 35s * IK W X fb i" s ^ * tr st , *vMi*«)*»)SL-c*)5:ifc»titSDNA 
sK^««?»fi:toj|»«<D»^-«) i>v y y • y y 

[ »** 3 ] 

!9 # ^ 2 ic & ^ r , « ^ ft i/* a # ^ 46 a* * 0. 0 1 p y ^ !b 5 o ^ d y r- a : ^ 
iw«it5DNASiMit«f«:t)Ofitt^»^w ^ / • y y - * ^s* 

4 ] 

ti*5i^f)3oh7^ - y y - * £ fi «: . ¥ «u * ^ « afe « , * vm* ac w *c » * 

4X ifi , X«:lS^SlS«rlttt IfcaS^^oiS, Xtt*-fX^ h7 ^^*©ivM:J: 

5SR»^0>#«i£fr5, DNA^W, D N A « «k X (1 D N AilSI, 

[ it * gt 5 ] 

IS * 3g 4 *3 T . Jfa. JR . X f* HSU X ^ . Xli^;MS:»tft51Wt\ T 

[ Mr * * 6 ] 

»ttoi»«<z)»f ^t>r xic*# < «ff Lt»ttsi ttaffl ifc, ^ t£ # o # m 

Ho 30 

[ mxm 7 1 

DNAtlMj:lS^toS«(D»^^S$ti5S»«t:i:^t^«gt', t5> o , 3 

8©2»HJ:«)lllfI«ttt5iE^»»4:lrtSilfBi:i3V^t, S R iffi B l*i K *5 ^ T S 8* 
ffif**^ftSli:6JS^^^SKJKft:{iiPn*Di-5wi: & , ii EE H £ 9 SRffi*^gHj| 
t5*fiiS»w*Wi:S»DNA*^tt«»i:to»«©»fir9iJt5«fftatt 
»»l:9»t5:it#»tt5SKDNA*v^lltill!tto||«©»^© h7^- y 

y - * ^ i£ a 

[ 1**41 8 ] 

DNAt^(ii«^to8«(D»^ji5t^nsi*^it:H5t'i^sii5icfc^t, s 40 

K * B '> fc" < t t)-oWiw»^9»tSRS^«»(:lgS^f:attiR^«»(Ollfffi 
iW2»«J:«)»riaS:tt5/Ev^Sji»«rtL, o , ^ K IK 5 S S D N A S 

M £ ^ L , SBffiBrti:fe^TSftDNA*iMit»i 
. fe5t>lilSDN A*^litlSirto»tt<z)»f ^$tn5«*t{lS4 58**^ 
$-tt6J£*H*SKa[»:i:H1»Df5wti:, aSff^iC «t 9 ISS#^^lt 5 * ^1 i: 
SSw*l^(:SSDNAS^Mii^^t>oi«^^^^«l$ii:5i#^aSjS«:|:BiliD 
t5: t S:»«i:t5SRDNAiE^litfif«:to»tt^»^w h7 • H-^Si 



o 



50 
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8rti:aBDNA*VMit»tt)Olltt<o»^AS**ix5»*i: tt*tt5»*Sr«iie L , 
I± ^ ^ AD L , rt> o , SRJI^gi: J: ?) SSDNASE^litffiSrtoStt^^^jS^S 

toftiRw^^oh?^' y y-^*ito io 
I m * * i o ] 

, SKSBrtlcjltLfcSRDNAstiMltWfctoJittrodf #4*<i5«#i:o^t, 
SSDNA*t^tiS^t)Olitt(0»^^aR»Brti;ff8t5JE^itt#»fi**fe 
, S^DNAttMilS^t)Oit^^T-^^^n^Sf*^^ir*^f;^ii±^ii:^ 

K m # it tf> 9 ^i#3IHw^^*fef:igl»3lgJ; OiS^ffi-cffl An fc & » « t 

[ 1 1 ] 

»*l7i:!BtwDNAs6iMit9«:to8ttw»f (Oh7^- y y -^^^C^v^T 
, ag«8^l:«Lfc^gDN A^^liif ^tog)Ko»^^^*tt5iSftl:o^T, 20 
S8DNA*^f±«»S:t)0*tto»fisaR««rti:»f t*EAiitff!l«t*ft 
, SKDNA*^li«»fet,o»tto»?-*s$4Ji5«ftl:»Lt**fcSI)(S*!ii:a 
R « #3* ft tf> 5 *>«#afi^*«r*«>]t3Rt#a« J: 9 fii ^ ffi t? *P S r £ % ¥f Wt t 

t5SRDNA<^f4«»S:to8tto&f o yy-^^^ e 

[ » * * l 2 ] 

«f * * 7 , 9, l 0 , l lCEt(DDNASVMj:tS^t)OStW»f(7)F7^- y y 

- ^ ^ ft {c ^ t , SKffi*«*sa»DN Afc5tMit*ftt)0||«o»^ icSfft* t 
SBl#SlS3J s SftDNA*5^tt|*tto|ftd^(:atftA^o»i ft> ? EE >>7 ^ <b m 
»»S^*i:o. 3 *b l . 7flFLfcffA« tI#S*ftSR«Brt(:»LtSB(DNA 

litiSitoiRo^^w h7 • y y-^^^ 0 

t » * « l 3 ] 

it m 8 eft wDNAS^iiif^toit^^Tw h7 • y y — * as ■ k *3 ^ -c 

, aREAi^aKDNA*5^ttlffito||ttw»^|:afft* t SRiffSt^S 

3/)^ i . 7 fff l 3t ee ii m t m # & m * a m m & & iz m l * a se d n a ^ ^ * m * to 

[ 1 ^ ^ ^ IS i ] 
[ 0 0 0 1] 

[*w^«-rsa*»»] 40 
s * « ffi . «jt«)-»^-o(os*«)f y yic*asnt*5 9 , & m ta J$ # a* « a x* -r ^ 

, SP B# t£ , {£ Jt T , $fl54^S:»»t t5»/h«*A¥^m i c r o-TAS 

% Lab-on-a-Chip£t^;bft5#EPf::g8"4"'5o 
[ 0 0 0 2] 

[ % % £ ffi ] 
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[ 0 0 0 3 ] 

^8^f:DNA^#ftl.^^^Ltlj:, D N A ^ ;y ^ , PCRft, L AMPS^ffl 

^ r ^ ^ ie ?u & o tz d n a *r » & m *i -r 5 «t ^^^^^M^fc^^s^ir^j; 9 , itijs 
a as ^ * -r * a* * * *i x v> 5 -e 5 » e> * DNAi:ti4*jts»*L, iisi 

^9^fyU7i^«B:LtDNA«:9 0ttiL, ^O«0>EJC^8iaj£ia.S^5«fc5ft*«£ 
I^^L. PCR^LAMPSl:|S4DNAiI, S g , P H ^ 1 t t 5 «f ^ 1 ^ ^ I 
T~ & 6 e mr^S^M^cOrM^, DNAOIllilR^S«>*ft^5gL^b*So - <£> In! l& #L 10 

m<DMm t L T . DNA<D^^, # « , DNAO^?riLf:g«W^8l, 7f£ co 3£ 

.fcSDNAoffi^fc^asfcSo hp *> . ^ & m a* # ft -t 6 as is & > -essysTJ+at^tticD 

NA©^^-lFJr(:»^, tto^ffittt^JtriHlJR-rSCfc^^Sf-efcO, I f: D N A ^ 

EI 1R £ fT o * & t Ltli, m i> ft fit te , «ftir-X«:fflv^tDNA4r»A»ofc8ftif- 
Xtl^lc J: 0»it5JS§^fcS a 
[ 0 0 0 4] 

«tiJt5*jfe^i e>titi>5 0 r tt fi , iflL»tp^^>f/u^35S^f9fc«*/j:yS:«), SI tH a* B 20 
$£ "C *> 6 a> -C fe 3 c L^l, r <D J? j£ fi , «ft^6ft«^(E»Ltii*^t#5S'C© 

sb n , » « a* # ft ^ t i> 5 * a* *> 5 0 *fc/BSurF{fcft£\ ^>r^^^i»**4x-ct 
a*^n-«oys:o, * m ffi & # -c fi , *? * a % a* *> o r t , BtffSrStBTf^-r. mm 

Sii5**^ifeot B fc L , iS*wftl/j:!>^/^ft*WDNAS:»«t5:H^# 
ix tf , zixP>gLJB^il[»*tBT?#, ffl « * . fSif&Slc^KIit^o « ft , ^ * ft 

- co s * u s< >v & m it -t X o ft t> <d ja * tc ft i > o 

[ 0 0 0 5] 

[IgB^Wft L«t 9 <t s » m ] 

DNA<a|IIi|X&Jl-effl^«b*x5, iS # Mi tt: , ^CJ;6i:f ^^^PbII, ft, (D & V ft 30 
*tfP*JCttffLT*3l9, IRlctel^^^/KcarfflHJB-CfcSo jfi *F , mi c r oTAS, L 
ab-on-a-Ch i p SI » ^ ^ i ^ 1 ^0 O O ♦) , S*0»lfSi^i^ 

-oof ^^±ciSltts:tt\ > * ^ a <d /h a ft > ^BftKI^H* 

co ik m s tawafi^^^/^^bDNA^^f^^itffls^tiSo L^Li^brftt 

ISt^lCli, is # HI I- ft t> v ) , f y / O^T'iST^ 5 D N A(D0J|XS«^^I-Cfc 

& *9 , StifefcDNASr, ft^tel^fTtS J; pl^fftfiSiBlfOKlftt* : i ( gp y 

y - * ) t . ii/iaffs-ctty y-^sn*^*^, » w * § w t l 

tz , DN A^fflfcitMi, » I: a ^ «t 5 i:SiJST'fc5A , 1 1 ?>f /^ttltlit'l 5 i/^<^ 40 
<0 » « ri ? fT « ft » * rtf * o ana^»l v^^54^S^RI«Snt^ 

a a* , Sit, % ± ^ ^ ^ ft ^ ft * -c *> o >9 , «*a««itt^fto*:9i-a. * fc , d 
NA(Dmm^iBiwzznt>-t. m m & * *l t ^ s m m tc s if -5 *r » -e m ^ m ^ ^ t -r 5 «t 

9^1a P aW^r^ h * ■ 8 S ft t ^ 5 # , » tCjt«"rSi:, V^. 

[ 0 0 0 6 ] 

titSf*^ (HP^h^^^) L. D N A O (El UX , «^l4DNA©i«fclTV\ ^fch^^/^ 

r* w « * s 3i • as fi « * fc* ft 0 50 
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[ 0 0 0 7 ] 

HittllitSfttSfftoKfl-efcS. »Il^ioicd^{cdnaio2^^^^^^^ 

-To » « tt . /±^M^m#^^9#{cfn^D-r5o hp h , ss + wdnai o 2i:ii, je * 

l [z. (i , -oWloffltBS^JK^a^ l 0 5 <b . — oj^Jitf>aiKiB<oife^fl5#i 0 6 a* ff 
?£ <5 D ijflS l 0.1 OlftW^^tt^^^l^tfitjitS J: 5 C^^T'fo^^, m^irH 
*«ii»»^«Sit5:ii:J:l3DNAi 0 S«Wl:, M a* * ^ « 5> o iff ia M , 

N A t ft * i: h ^ ^t5:^-C*5. r S# h 7 ^/^n^^^w^^S^^co^f 

t X* # & o * I ^ « » . h7 ^t^DNAO^^CJ;^ 0. OlS^u^T^fe, 
SO^^nv, j£ VNg|5 ft ft , R^SP^lClfc^TBrffia-C^RWlT-feSc # 38 ^ <£> h 7 3/ 
7" flg * (4 , DNAOt^XCJ; 9S^5o « 8S^»tt S: 3E X t •!) , 

w £ J: 9 , F7^t^5DNA©f /fX^jE{isH5:^^S6-efc5 8 

[ 0 0 0 8] 

h7^SilfcDNA(l, «#t>L<t4EE^<a^^<bri>£3a#>5* tlMtifc^ I i (C J; 

•5 > A P 1 , £> 6 i > 14 tH P flj «c £fc tti S *l £ o - *t ic i; «9 , MS lc y y - * , EI ft "C # , 20 

[0 0 0 9 ] 

|2(;*10^{:S^^dna^ h7 7/, y y-^t5*t)H*ttft»lt^tc V "7 y 
/«*2 0 1 J£^»#£*^«#S#ofci«tt-0*>£ 0 A 9 P ( y IF - 

) 2 0 2iiDNAWA^Pt^n:(:DNA^^^f:i^^Aix^) o ffi ft: f4 ffi K 2 

04, h 7 7 2 0 1 ^1 0, tti P (r>zn^^) 2 0 3 ^«jl5. A ^) P 2 0 2 <t Hi 
P 2 0 3 <D if *> P> d» * (4 m Jj h EE t) U i- o ta 3&s o * Sr t> *> ^ "C ff * «r iD i S . * 7c 
A 13 P 2 0 2 ^HtiP 2 0 3*Cf4«*?k<irSrt%l^TlRl«Ffc*#4'*0AS o ii^iau^ 
P202 7^*btt}P203^, m & iH L , ^ B^C A 0 P 2 0 2 C IE , tH P 2 0 2 C#(Ot 30 
J£ £ #P ;L £ 0 ^ cfc 9 A ^ P 2 0 2 ^ ^ W ? ^ D N A (t ^ F 7 ^ / li 2 0 1 C h 7 
y/^ti6o X0R2O2W»^*«»fflP2O3i:infc*)i:, ft # £ 3S afr 6 . 
ffi*fcS3*£*fctt«£rt^tti»(Ei-5w£KJ; <9 0 A !> P 2 0 2 flJK ft fig $ *l D N A 

w t fc J: 9 , Bp 2 0 3 «i:a«JhfcDNASr»0Hit:i#-eS5, 
[0010] 

m 3 (D ±(Dm , *5BWO«U8-C*>0, H 2 K AD x. , A"3 P 3 0 lii:, li^tifcDN 

A IhI ft itft Eg 3 0 2 i: , 1S^^^^) y f-^«:ife5DNA|HllRP 3 0 3 Wt ft h tl X V> 

5. A0P3O U^DNA^EAiaot, h7-7/iSl2 0 l^Stl, D N A 0 UK P 

3 0 3 {: IE , lilP203{:A^tffi^Sl^t5o +^F7^^f:$)h EA^rifcS 40 

^ t tZ. £ *) , »i^tlfcDNA^i5SS204^gSLt, D N A 0 J|X I 3 0 2, DNA 

IfiIJRP 3 0 3«C|5lJRi-S^i:^-e#6o IhI ft 88 & , 2 0 3 W P ffiiJK & o T 1^ « fci [«] ft 

* 6 o 

[001 1 ] 

la 3 <D T HI 12 , * 3§ ^ ^ $IJ ffi Jf2 18 T* *? , DNA0JR«B 3 0 2 ©jfeC, ft SB 3 0 4 7)> 
S 0 W (t b t 0 ^m^3 0 4J4PCR-^LAMP^^>/< — ^ , D N A ^ y :/ # 

B*6»l:, :/ 7 if « * >- 7 ^ & m £ I- o #> 5 & m & S o ii # , +:*=Bft^*:ffli^r 
rnSrHStS^, *Hi:<tH y-^$tif:DNAIi/7^tti:l*otH-^J 



# 
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[0012] 

HI 1 8 f* , |3T^Wi^{: ; SftftUSil 8 0 1 ^#ADLf;t)Otfo5c J£ t) \z £ K> 

A0P2O2^6lHP2O3'N, DNA*s^*ixfcJK«:»a6L, ^Bf CA P 2 0 2 I: I 
, ttlP 2 0 2 Ct^lE^^Di^o :tl(:J; l 5A t 5P202O^(7)9^DNAf:[t^h7 

<b § it 3 , «JM*P>3tt52>*r«ofcS** A ^ P 2 0 2 ^^(Offi^i^^ti L, 

fS»«»8t i 8 0 l a> , £ tfe U if — l 8 0 2 icfeffi £ fix z>$z&m* mt£1r z 

Z t {C £ <0 ^ DNA^h7^Lf:l^ D N A W« WiS^^it'^„ * tz , £ & « 

£ # * b# m » me u x m, -r z t \c x v . s«sia§DNAoMi^, DNAwft^^ft 10 

d i£ «fc 19 , r^^^L. «Llfe5^fift»SixtDNAS:lHliEL, {^^^^cD^S(c^-r 
[0013] 

*»«-t?*>'9* Jb J£ <z> fi , *tttc«co»ft5*K*:igtti-Swi: 

* Mk <o m f* . «EK«>«S:3C*^«:t>0ic. iKK14 o l rti: f-X&^»t»4 o 2<oK 
feftttSCii: J: 0 , Fy^ii^lfijct^ B4«)TII:©Btt, #?Lf(Dl^|»lg 
^(O^ILI tiS 4 0 3 £ SE & IS 4 0 1 rttcf )i)ct^ : ^: J: ^ :HS:*aLfc«-efc5 0 20 
ft SI » II * £° * ffl ^ 6 r Mci 0«»l:jH-e*5. 

[0014] 

*> 9 . * b 7 ^ ^ « ff£ tt #N Sr lc ft /h ft it ft . ISfcic J; 9 l o o o o ffSK ©iE*ifii±tt 
£ A ic » h ti 3 c * tz , T © fi , t£ <D fc <D & » & *x ?L £ * *x K Bt » "f 3 £ R K <t "9 

[0015] 

i6 (i, h7^tt5t^XwS4S h^^^^m60 1 *KJij|:a«B 6 0 2 S:*L 
T , fe -5 ^ $ -f 5 {Z W. m , K K ffi L fc ffi -C fc 9 „ r Jx (C £ V) g ft 5 -tf- ^ x CO D N 30 

A £ ^ ft & h^^ima^^tSri^-CSi. r ti {£ X *) ffi m ic if -f X (c J; 5 # 
Ml & n a t? # , »ff^DNAW7^/^ y >^i:jffflft§o ® ?S 3& 6 o i m JR K 6 0 
3SrSgfigL^:»^ti, t^Xril:»4 5DNAS:»ttTlHliRLtD, Vk & ft ? ^ t 

a* «r * -o *> s . 

[0016] 

H 7 tt , *«»*fflv^tDNA»ff8t(Z)«^-efcS 0 A9P70 ll:ftA$tif:Si<f 
ifo iK , AW. *»«^)J:9ft*«:Sr*tP«tt, i^l^ 7 o 2 i: J: 9, » * o # i£ {k & 

a , T/^^y^s**fflv^fcaBiiaig^^>r/^^ffio»»^^t>tLS. & k be k: a* « * 

tt»«<0**W**iJfl!LfcDNA h 7 * ^ «R * 7 0 3(:aA^ti, » * ix fc »• J9S S ^ 

a if , ^yi?i^DNA^^^88L, [hi ir -r £ o y y-^snfcDNAiismsii7 o 40 

4 i: J: U ItRftfttBStiSo 1^tH^7 0 4 ^PCR^^LAMP^^m^^c®i^^^ft<l: 

*5 # x. e> ti z> o z\ ti\z x k> . fhm^mifo . mm. & v> ^ . jfe»«t> { c»*o^^^/u^*<7> 

[0017] 

[ It ffi ] 

c % - <» m m m ) 

I8li, **fl«rffl^XDNA*rh7jy7'L)t»*«©t>to'e*5. YOYO IT* & 
LtDNA8 0 Hi, S^tiiSiT'l^T-ISjJ^itifeS. :itlU4-DNA 
#^160kBP) - DNA (^:#^48kBP) & ffl tz 0 D N A {i x 0. 

5 T B E /< *y 7 r — I- . ^/t^^^h^^y — /P. //^-^t^rv'y-if, 1d 9 =7 — if , 50 
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& 0 £ fc m ^ if S sfc.£ *s s t a * , # y if-/uhf p y Ky^g^titi^ 0 m ^ 8 

0 2CJ: DlE^fP^t^o ffi ^7 ff 8 0 3 (1 % 8 0 4 fe ffl r Hi i fcE * *:«■« 

t6„ Sii 8 0 5 ^ffl^-CA 1 ? n i:tHp(:lE$:fP*Dt6o 8 O 6 li^f 7 ^St'i) >3 , 
8 O 7li'>!l ay^i^-efcO, ffi#J4A9n£ttin£*Efi^5fciM::ffl^kjft,5o 808 

2»J:5i:EIS<i-C^5, *1^tf>*fc*ffl^gB#teO. 6*^n^T**)«9.*v^gB5>tt 

5^^nv, ^ t t^JliliS O ^ oy, i 19 S L 0 t f j: , 8 IhI fo 5 » ^£(40. 5 

;^a>t$)5o 8 0 9 ttl/yX-C* 9 , D N A ^ii 1 ^ t^II t S c 8 1 Oliy^ ^ 

p * * 7 - , 8 1 1 f* 5 9 - , 813ttBfi* ( 4 9 0 nm) t*)^ 8*l»Ot 10 
tb<D%t£WiX*&>Z> 0 DNA^^f 1 4. iUligCCD^^ 7 8 1 2 J; o T SL f* 

[0018] 

B 9 14, £E^^lt?:^itTDNA^»»Jf tW-CfeD, I iiJI i <t t 4 0 P a 

W T CO t ^) t* 5 ^ , SSlcittE biit^, r <t 5 /h $ & JBE ^ ^ "C o T t> , ± # 

l/^DNA (T4) fc . /h £ t * D N A (*0>:77* r >>'M t> h 7 y ^ S tl ^ o f; 0 J£ ^ 

< 45i:on, DNAtta^$gl:^<Z)jBKSraaLfco r ti 1 4 ^ f f w * ^] !r 
L T |i] « "C & o „ rtlli, tiili^tl^DNAWhy^T"^!!^^ y-^Cfljfflt' 

# 6 o 

[0019] 20 

in 1 0 14, st(o^^^(trDNASr^itfcir*fc6 0 -(7)iino^t)iE^i^ (. 

0. 1VKT) DNA(4ffi^(c-(7)^s&^ililL.fc 0 Jc9*#t>, « ffi ^ 

[ 0 0 2 0] 

mi 1(4, ^tt^^ffiltc^LT, S#^DNAC^l£f^^, m^{cJ:6^co^^]l 1 

0 lC45<t9i:t£E«:6 Vfipat, BE*SEix^«tS^^*-|6ii 1 0 2 Cli^?: 5 k P a 
ffl*DLfc»*<Z>M"C*>£ 0 ^ £ # , T4 D N A [i , 0 * D N A 1 0 2 t'S^ J il^ft 

1 C h 7 ^ 7 s $ ix , IB^FH O^ti^tot t)»^4^ot 0 £ , h 7 * -f £ tl fc D N 
AI4«ffS:»5i:BEA«iilcj:5*o*|Sil 10 2W*ftlcI*)l^ y y - ^ Siifc. 30 

[ 0 0 2 1 ] 

(Hi 2 fi , [Hi HC*3*t5T4-DNA©h 7 y ^ # fi I 5 IE t E * O ft fr fil t? fc 5 
o 1 2 0 Il4h7y/(^e:581 ( £4 IS £15 ) *> <9 , I^fiiWtWftftt, T4DN 
A^HIIlc h 7 y ^§ tito & J;^3kPaJ^±0@!ii£T-, E ^] S i: o «9 9 SE^ftfi 
•C h7 ^y^a^HSo h 7 51E^fQif4, EE ^ 7^ if an -r 5 fc o *t , £ < ft 

ofc D £ fc , T4-DNAJ;n/J^^DNAfj:, rtOft^Wf^LrtiBJT-, H-^^ 
n , b 7 y 4 Z k -frf* £ titL. 

[ 0 0 2 2 ] 

H 1 3 tt , il lCtJ^t, EA < !:«Ecoifil§S:i*itgeLfc»$wh7y7 p ^fc# 

£ t& IS & £ <, I 1 2 ^iC, E^^«j]Dt5(:otl, 1E<7) h 7 ^7 P li(406< 4 40 

[ 0 0 2 3 ] 

B 1 2 Rt^H 1 3 DN ACRI^t, jE^SEft^fcO;*)*. « # J&* 6 <£> ^ & , 

O(?fc^ftfrt**)5 0 I CO I <h ^ 6 , *b^^yf4x DN ACR^t^f-^V^t, ff^ltC 
J:6*tt#l-J:5*^, otjfc5*«:©3 o%^6 1 7 0 %^fil tgr 9 , J& t D 

[ 0 0 2 4 ] 

[Hi 4 (4 , HI 1 2 C fc^T, h 7 ^ y" fH * CO T ©J d *3 £ , ± > /j>DNAO^i$:/TLf; 

m&te . fom&mtzm l^^j x&ft&tffrbtitz 0 b ? y -?mw.<o _l «nc *> ^ -c \>w\m 50 
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[ 0 0 2 5 ] 

nil 5, i i 6 liE^i, m i^^wi^cfcpx, mi4tmmtey p v*yh%notzt> 
(d -e & & > jzjim. m m (d ^ (d m ^ n ^ ^ ^ i,z j: ^ ^ m m m (o m n ^ t /u ^ t ^ 
m s o 

[ 0 0 2 6 ] 

fi , h^y^^nt^SDNAO^J^^bH + ftiPfi^^tJt^tlS 1 0 0 ^^n>-£ 
8irtHi4< h 7 y zf ~C Z> Z. £ fi* *o tz o m U ft & & it & it Z> t , H i: BE * , « 10 
iCfc^T t) > F7 y/t'^DNA^t^fX^ifU, 0. 6 ^ ? n > (2 , 1000 
bp^l(DDNA^h7^/^il, 0. 3 5 ^ nyttt 5 0 0 b pKiODNA^ h7 y 
/^nfco £ . 5 0^ D V(0 t WCtt, DNAOF7s/^tt£f)jxft^ofc B r cq |£ 

* J: 0 , /hJ^DNAt h7y^t5Ctt, S t> ^ S$ ft <o if X # /J> £ ^ ^ # * *ij "C x 

(ODNAt h7s/7 , 'C* 3; fc , DN AS: h 7 y ^tSWCtaftftV^ffl 

^coifrifi, DNAWjc^^^tT, 0. 0 1 ^ o 5 0 5 ^ n VOHi#i6 

[ 0 0 2 7 ] 

[ m ~ <o m m m ) 20 

^ "C , ^kif 77^ 8 0 8 til 1 8 C/^tJ: 3 A P 3 0 U tti P 2 0 3 W|i!il:, DN 
A@iIX^^ 3 0 2, DN A@lRD 3 0 3 ^ 1801, * «E y if — — 1 

8 o 2SrW*BLfctro*fflv^ fl ^7^/ii20 in, »i<z>*Jt«fcra«jc^-^tr(o 

S SB SB # J* 0 . 6^^n>-T*£><9, *V^g|5^tt5^^n>, 7 t t'(7) I i H 5 0 ^ 
» «3 ig L 0 » (i , 8 [h] £> 5 0 ^ ^ 0 . 5-^oyefc5, 0. 5 T B E y 7 

T — (C , ^^77^h^^7 — yU, ^/U^ — ^xf^v-y — if, 77 ^ 7 — if , ^/L^n- X % 

^LSffjUfiaotlfttlCDNA^fflilSWtjfllA, *fc«*«»»E*i3S;i5fc«> 
(c, t^/ut'njj Ky^M^Lf:, igi»«S:f StSo : ii A 1: t 5 . * i" 

«K*ft:*:««»A"C»fci- D Ii0iJ-^SCiSl/:DNAiffi{:, * ® (c C O O H 30 
m*H5- L-tztf }) A 9 □ 3 0 l (lAii^o 55 * « !J if 

- l 8 0 2 K , IMA^Ati^ A9P3 0ll:tt, flE**rBi*Di"S'>y^^4:e 
ft««S:j|Jfi«— 4rH«*c«jtt-r6o 4: W a 2 0 3 tc «c , &^lS^8it^ 0 SSftft y 
f-^<l 8 0 2 ^ DN A01IXP 3 0 3 (Cfj;, * *L *f ft * E^J^Pfl^t^^y 

[ 0 0 2 8] 

£-f, AD P 3 0 H:8 k P a©ff|»ff*t:llDii iBeiC til P 2 0 3 i: A P 3 0 
1 <d |H] (c 1 0 V co m JE «r , fflp 2 0 3i^fti:46 J: 5lc»x.5, C o 0* , K^tl^Si 

1 8 0 1 , *DNAlsIl|RaEKi-«DNA7&S«Etb^l^J; 9 , SS*!Ryif — ^ 1 8 0 2, DN 

A leHIX P 3 0 3(C^i)Bt^E^^iit5c A <9 P 3 0 l^^ti/c, DNAirgi^U 40 

l/y f-Xli, F7^7°Ii2 0 lClil^^, DNAIJ h7 K ffi 

£ tl Z> it , t'-XHtHq 2 0 3 ^ffitliof: 0 +»DNAjJS £ #1 ti$ y 

if - y< ^ 31 flp -f 5 EE *7 £ if AD L , A 9 p 3 0 ltc(^;&oi-5EE;*j£:§3#>6<b:, A 9 n 3 0 l 
b (D r> N A t V * J- \s 1/ \? — X <D W #S a* it * 9 , h 7 7^$ixf;DNAIiSft$y f 

- s< - & <d ffi {£ {c £ p> * ti it . :: n J; 19 , h7s/X««JcfiFffii-s^y^5 L U'>tr- 
XttS±i:fflp 2 0 DNAiift#^tit„ #:(::, £P #D L t b EL ?j 
^PINfCOCL, DNA@Hp 3 0 3(^|oS^E^^l)flx:^ 0 C tf> B# , A 9 P 3 0 1 
<!: X & fi£ y if — 1 8 0 2 A^S#^«lliL/j:v^ 5 4 5loSD©EAS:*tS. V *7 y 
/^tltDNA(iDNAlHlJ|XSK302$:iioT, DNA0iiXP(Cl[H]l&£2xfCo J^-ht-J: 

«9 , DNA^Mf ^yfc'-Xoi^i^^ DNA<D^£©ftgLT»ttJL, ft # L , 50 
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